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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1, 2, 4, 7 and 8 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Paranjpe et al. (U.S. Pat. 6,572,744) in view of Sellers (U.S. Pat. 
5,810,982) and Xiong et al. (U.S. Pat. 6,537,428). 

Regarding claim 1, Paranjpe et al. teach an apparatus for reactive magnetron 
sputtering including a vacuum chamber for low pressure sputtering. At least a pulsed 
DC power source applying a power to a target that is sputtered. An inert has and a 
reactive gas can be submitted to the chamber. To improve the quality of the thin film 
the target should be located at a great distance from the substrate which is known as a 



Application/Control Number: 10/643,556 Page 3 

Art Unit: 1753 

long-throw sputtering. (Column 1 lines 15-35, lines 47-50; Column 4 lines 65-68) The 
pressure can be 2 mTorr or below thus meeting the mean free path requirement. 
(Column 6 lines 43-56; Column 6 lines 63-66) 

Regarding claim 4, Paranjpe et al. teach that the long throw distance can be 
greater than about 15 inches (i.e. 15 inches to 18 inches). (Column 6 line 49) 

Regarding claim 7, Paranjpe et al. the long throw distance is a function of the 
width/area of the substrate to be coated because it requires the incident angle to be 30 
degrees. (Column 6 lines 36-56) 

Regarding claim 8, Paranjpe et al. teach that the long throw distance is 
additionally a function of the number of target sources because a maximum incident 
angle is required. (Column 6 lines 36-56) 

The differences between Paranjpe and the present claims is that the pulsed DC 
magnetron preventing target poisoning is not discussed (Claim 1), means for providing 
a reactant gas at the target source is not discussed (Claim 1) and means for providing 
the reactant gas additionally to the inert gas at the target source is not discussed (Claim 
2). 

Regarding the pulsed DC magnetron preventing target poisoning (Claim 1), 
Sellers teach that dc pulsed sputtering prevents target poisoning. (Column 4 lines 23- 
32) 

The motivation for providing a DC pulsed power source is that it allows for 
preventing target poisoning. (Column 4 lines 30-32) 
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Regarding the means for providing a reactant gas at the target source (Claims 1 , 
2), Xiong teach a conduit 40 for providing both an inert gas and a reactive gas. The 
proximity to the target surface results in the reactive species forming ions, 
radicals, and atomic components. (Column 3 lines 22-36) Accordingly, in accordance 
with basic, well-known operation of a reactive sputtering process, reactive gas and 
non-reactive gases flow into the chamber and power supplied to the cathode provides 
an electric potential between the cathode and the anode, thus generating a plasma/glow 
discharge in the chamber, the plasma including various species resulting from the 
reactive gas (referred to herein as "reactive species", e.g., for oxygen, these 
reactive species may include oxygen ions, oxygen radicals, atomic oxygen) as well 
as various species resulting from the non-reactive gas (referred to herein as "non- 
reactive species"; e.g., for the inert gas Ar, there non-reactive species may include 
argon ions and radicals). Species (ions) bombarding the target release target 
atoms by momentum transfer (hence the typically more massive non-reactive 
sputtering species being more effective in yielding sputtered target atoms), and the 
released target atoms react with the reactive species in the plasma to produce a 
compound (e.g. metal oxide) that become deposited on the substrate (and other 
surfaces). (Column 3 lines 59-68; Column 4 lines 1-10) A pulsed DC source can be 
applied to the target. (Column 4 lines 23-25) 

The motivation for providing a means for providing a reactive gas and inert gas at 
the target is that it allows production of dielectric coatings. (Column 2 lines 1-12) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Paranjpe by utilizing DC pulsed 
sputtering as taught by Sellers and providing a means to provide reactant gas and 
additionally providing an inert gas at the target as taught by Xiong et al. because it 
allows for preventing target poisoning and for producing dielectric coatings. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Paranjpe 
et al. in view of Sellers and Xiong et al. as applied to claims 1 , 2, 4, 7 and 8 above, and 
further in view of Akira (Japan 10-079358). 

The difference not yet discussed is where the pressure is below 1 mTorr. 

Paranjpe et al. already establish sputtering at 2 mTorr or below. (See Paranjpe 
discussed above) Akira et al. show that reactive sputtering of TiN during long throw 
sputtering should take place below 1 .0 mTorr. (See Abstract) More particularly at 
0.3 mTorr. (See Machine translation paragraph 0030) 

The motivation for utilizing pressures below 1 .0 mTorr is that it allows for forming 
films with excellent step coverage. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have sputtered below 1 .0 mTorr as taught by Akira 
because it allows for forming films with excellent step coverage. 

Claims 5, 6, 9 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Paranjpe et al. in view of Sellers and Xiong et al. as applied to claims 1 , 2, 4, 7 and 
8 above, and further in view of Scobey (U.S. Pat. 5,525,199). 
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The differences not yet discussed is where the target source is smaller than the 
width/area of the substrate to be coated (Claim 5), where the target source is smaller 
than the width/area of the substrate to be coated by at least a factor of three (Claim 6), 
utilizing a plurality of sources with reactive gas wherein each additional target source 
reduces the partial pressure of the reactant gas of every target source without a 
corresponding reduction in the impingement ratio due to the increase in the total 
ionization provided thereby is not discussed (Claim 9) and utilizing a plurality of sources 
with inert gas and reactive gas wherein each additional target source reduces the partial 
pressure of the reactant gas of every target source without a corresponding reduction in 
the impingement ratio due to the increase in the total ionization provided thereby is not 
discussed (Claim 11). 

Regarding claim 5, Scobey et al. teach in long throw sputtering utilizing a target 
source that is smaller than the are of the substrate to be coated. (Column 5 lines 62-64; 
Column 6 lines 15-17) 

Regarding claim 6, Scobey et al. teach that in long throw sputtering the target 
source can be at least a factor of three times smaller than the substrate area. (Column 
5 lines 62-64; Column 6 lines 1 5-1 7) 

Regarding utilizing a plurality of sources with reactive gas wherein each 
additional target source reduces the partial pressure of the reactant gas of every target 
source without a corresponding reduction in the impingement ratio due to the increase 
in the total ionization provide thereby of claim 9, Scobey et al. teach utilizing multiple 
source for long throw sputtering. (See Figure 5) Sellers discussed above teach utilizing 
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reactive gas at the target surface. (See Sellers discussed above) As to the result of 
using multiple sources with reactive gas since Sellers combined with Scobey et al. 
teach the apparatus limitations the process result would be achieved, (i.e. the ratio). 

Regarding utilizing a plurality of sources with inert gas and reactive gas wherein ^ 
each additional target source reduces the partial pressure of the reactant gas of every 
target source without a corresponding reduction in the impingement ratio due to the 
increase in the total ionization provided thereby of claim 1 1 , Scobey et al. teach utilizing 
multiple source for long throw sputtering. (See Figure 5) Sellers discussed above 
teach utilizing reactive gas at the target surface and inert gas at the target surface. 
(See Sellers discussed above) As to the result of using multiple sources with reactive 
gas since Sellers combined with Scobey et al. teach the apparatus limitations the 
process result would be achieved, (i.e. the ratio). 

The motivation for utilizing the features of Scobey et al. is that it allows for 
producing optical films with high packing densities. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Scobey et al. because it 
allows for producing optical films with high packing densities. 

Claims 13, 14, 16-21 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Paranjpe et al. (U.S. Pat. 6,572,744) in view of Sellers (U.S. Pat. 
5,810,982), Xiong et al. (U.S. Pat. 6,537,428) and Scobey (U.S. Pat. 5,525,199). 

Regarding claim 13, Paranjpe et al. teach an apparatus and process for a 
reactive magnetron sputtering including a vacuum chamber for low pressure sputtering. 
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At least a pulsed DC power source applying a power to a target that is sputtered. An 
inert has and a reactive gas can be submitted to the chamber. To improve the quality of 
the thin film the target should be located at a great distance from the substrate which is 
known as a long-throw sputtering. (Column 1 lines 15-35, lines 47-50; Column 4 lines 
65-68) The pressure can be 2 mTorr or below thus meeting the mean free path 
requirement. (Column 6 lines 43-56; Column 6 lines 63-66) 

Regarding claim 16, Paranjpe et al. teach that the long throw distance can be 
greater than about 15 inches (i.e. 15 inches to 18 inches). (Column 6 line 49) 

Regarding claim 19, Paranjpe et al. the long throw distance is a function of the 
width/area of the substrate to be coated because it requires the incident angle to be 30 
degrees. (Column 6 lines 36-56) 

Regarding claim 20, Paranjpe et al. teach that the long throw distance is 
additionally a function of the number of target sources because a maximum incident 
angle is required. (Column 6 lines 36-56) 

The differences between Paranjpe and the present claims is that the pulsed DC 
magnetron preventing target poisoning is not discussed (Claim 13), means for providing 
a reactant gas at the target source is not discussed (Claim 13), coating large scale 
optics (Claim 13), where a reactant gas is provided in addition to an inert gas at the 
target source. (Claim 14), the target source is smaller than the width/area of the 
substrate to be coated (Claim 17), where the target source is smaller than the 
width/area of the substrate to be coated by at least a factor of three (Claim 18), utilizing 
a plurality of sources with reactive gas wherein each additional target source reduces 
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the partial pressure of the reactant gas of every target source without a corresponding 
reduction in the impingement ratio due to the increase in the total ionization provided 
thereby is not discussed (Claim 21) and utilizing a plurality of sources with inert gas and 
reactive gas wherein each additional target source reduces the partial pressure of the 
reactant gas of every target source without a corresponding reduction in the 
impingement ratio due to the increase in the total ionization provided thereby is not 
discussed (Claim 23). 

Regarding the pulsed DC magnetron preventing target poisoning (Claim 13), 
Sellers teach that dc pulsed sputtering prevents target poisoning. (Column 4 lines 23- 
32) 

The motivation for providing a DC pulsed power source is that it allows for 
preventing target poisoning. (Column 4 lines 30-32) 

Regarding the means for providing a reactant gas and inert gas at the target 
source (Claims 13, 14), Xiong teach a conduit 40 for providing both an inert gas and a 
reactive gas. The proximity to the target surface results in the reactive species 
forming ions, radicals, and atomic components. (Column 3 lines 22-36) Accordingly, 
in accordance with basic, well-known operation of a reactive sputtering process, 
reactive gas and non-reactive gases flow into the chamber and power supplied to the 
cathode provides an electric potential between the cathode and the anode, thus 
generating a plasma/glow discharge in the chamber, the plasma including various 
species resulting from the reactive gas (referred to herein as "reactive species", 
e.g., for oxygen, these reactive species may include oxygen ions, oxygen radicals, 
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atomic oxygen) as well as various species resulting from the non-reactive gas (referred 
to herein as "non-reactive species"; e.g., for the inert gas Ar, there non-reactive species 
may include argon ions and radicals). Species (ions) bombarding the target release 
target atoms by momentum transfer (hence the typically more massive non-reactive 
sputtering species being more effective in yielding sputtered target atoms), and the 
released target atoms react with the reactive species in the plasma to produce a 
compound (e.g. metal oxide) that become deposited on the substrate (and other 
surfaces). (Column 3 lines 59-68; Column 4 lines 1-10) A pulsed DC source can be 
applied to the target. (Column 4 lines 23-25) 

The motivation for providing a means for providing a reactive gas and inert gas at 
the target is that it allows production of dielectric coatings. (Column 2 lines 1-12) 

Regarding the coating of large scale optics (Claim 13), Scobey et al. teach 
coating large scale optics. (See Abstract) 

Regarding claim 17, Scobey et al. teach in long throw sputtering utilizing a target 
source that is smaller than the area of the substrate to be coated. (Column 5 lines 62- 
64; Column 6 lines 15-17) 

Regarding claim 18, Scobey et al. teach that in long throw sputtering the target 
source can be at least a factor of three times smaller than the substrate area. (Column 
5 lines 62-64; Column 6 lines 15-17) 

Regarding utilizing a plurality of sources with reactive gas wherein each 
additional target source reduces the partial pressure of the reactant gas of every target 
source without a corresponding reduction in the impingement ratio due to the increase 
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in the total ionization provide thereby of claim 21 , Scobey et al. teach utilizing multiple 
source for long throw sputtering. (See Figure 5) Sellers discussed above teach utilizing 
reactive gas at the target surface. (See Sellers discussed above) As to the result of 
using multiple sources with reactive gas since Sellers combined with Scobey et al. 
teach the apparatus limitations the process result would be achieved, (i.e. the ratio). 

Regarding utilizing a plurality of sources with inert gas and reactive gas wherein 
each additional target source reduces the partial pressure of the reactant gas of every 
target source without a corresponding reduction in the impingement ratio due to the 
increase in the total ionization provided thereby of claim 23, Scobey et al. teach utilizing 
multiple source for long throw sputtering. (See Figure 5) Sellers discussed above 
teach utilizing reactive gas at the target surface and inert gas at the target surface. 
(See Sellers discussed above) As to the result of using multiple sources with reactive 
gas since Sellers combined with Scobey et al. teach the apparatus limitations the 
process result would be achieved, (i.e. the ratio). 

The motivation for utilizing the features of Scobey et al. is that it allows for 
producing optical films with high packing densities. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Paranjpe et al. by utilizing the features of 
Sellers, the features of Xiong et al. and the features of Scobey et al. because it allows 
for preventing target poisoning during sputtering of dielectric films in order to produce 
optical films with high packing densities. 
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Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Paranjpe et al. in view of Xiong et al. and Sellers as applied to claims 13, 14, 16-22 and 
23 above, and further in view of Akira (Japan 10-079358). 

The difference not yet discussed is where the pressure is below 1 mTorr. 

Paranjpe et al. already establish sputtering at 2 mTorr or below. (See Paranjpe 
discussed above) Akira et al. show that reactive sputtering of TiN during long throw 
sputtering should take place below 1 .0 mTorr. (See Abstract) More particularly at 
0.3 mTorr. (See Machine translation paragraph 0030) 

The motivation for utilizing pressures below 1 .0 mTorr is that it allows for forming 
films with excellent step coverage. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have sputtered below 1 .0 mTorr as taught by Akira 
because it allows for forming films with excellent step coverage. 

Response to Arguments 

Applicant's arguments filed August 8, 2006 have been fully considered but they 
are not persuasive. 

Applicant has argued that the prior art does not teach that the reactant gas itself 
is used to impinge the target and thereby produce sputtered target particles. It is 
argued that Xiong teach that the reactive gas is utilized to impinge the target and 
produce sputtered target particles. Specifically the reactive gas is ionized to produce 
ions which bombard the target to produce sputter target through momentum transfer. 
Xiong state that this is a basic, well-known operation for reactive sputtering. While 
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Xiong state that the more massive non-reactive species (i.e. ions) are more effective at 
yielding sputtered target atoms, Xiong does not preclude the reactive species (i.e. ions) 
from bombarding the target to yield sputter target atoms. In fact Xiong state that ions 
bombard the target to release target atoms by momentum transfer. Presumably this 
includes both ionic species of reactive and non-reactive gases. Xiong specifically teach 
that the reactive gas is introduced at the target and that at such close proximity the 
reactive gases will produce ions, radicals and atomic components. (See Xiong 
discussed above) 

Applicant has argued that Sellers do not teach the reactive gas impinging the 
target to thereby produce sputter target particles. It is argued that some of the oxygen 
would inherently ionize to produce ions which would bombard the target by sputtering. 
Since Sellers do not explicitly state this Xiong has been added to the main rejection to 
show such an effect. (See Sellers and Xiong et al. discussed above) 

This action will be made NON-FINAL based on the rearrangement of the 
references and the new cited reasoning in the rejections. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 
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